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(57) Abstract: A photosensitive resin composition for printing substrate capable of laser sculpture, comprising resin (a) having a 
polymerizable unsaturated group whose number average molecular weight is in the range of 1000 to 20x1 0 4 , organic compound 
(b) having a polymerizable unsaturated group whose number average molecular weight is <1000 and organo silicon compound (c) 
^* having at least one Si-O bond in each molecule and having no polymerizable unsaturated group in molecules, wherein the content 
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of organosilicon compound (c) is in the range of 0.1 to 10 wt.% based on the whole of photosensitive resin composition. 
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[0040] ^^5[«#M7t«^M^J^br#tg^SfPf5L^^M^m^M^JiLT^ 

l-(4-^^/^^^-/V)-2-^/^i;7-^n/N 0 ^-l-^-^, TIE— |xSt(6) X^ 

£foz>ik&m?£m*fz>^k&x%z> 0 



Wb5] 




(6) 
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2 

^^too. im*%m_hiom*%^T, j;t)^*u<^o. 3m*%^_b3fi*% 
[0041] ^mm<Dm^mmm^ma^mmmim^(f)^mui-^tmi-^^\ m 

«i©ii#|Lf (f) i W W^O. 1-100 m-CfcSrtdS0*bV\ 
[0042] ^PJ(DM#?LK{*(f)(75i:b^ffif*(Dt5H«, ^b<«, 10mVg^-bl500 
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m 2 /gK±T*6M, ^-if-^iJ^^^^^^^^^^^ 150 
mi^T\ W0^L<«2nm^ii2OOnmJ^T\ Hf-#f ^L<«2nmJ^ Ji50nm^T 

^2~50nm<Dt>cDte#^ya«f^tK 7<y?L^tt5#af ^St*^ 

[0043] *«B^©*i#?Lff*(f)(DWL««tt, »<ttO. lml/g^iilOml/gW 
i l 90^L<fSO. 2ml/g^_b5ml/g^T-efe6 0 mimm&O. lml/g^_h 

mmiKmoog^Mj-r^^mx^mir^ ^mmxm^^mmmm^ 

m^Mm^V^^mmn, 10ml/l00gJ^±2000ml/l00g^T\ <fct>£f*U^$& 
H«50ml/100g^iil000ml/100g^TT*fc5o M :■:3n0ml/l00gJ^_L-C 
£>*U2\ U—f—mM^i^±'f-^m^^(Dm^-t^Xh , 0, ^/c2000ml/l 
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mfe, JIS-K5 1 0 1 \ZM^ Xft ofc Q 

So 

[0044] ^mm<Dmmmi«^(Dn^mm~i'WKm^'r^(D'c^<, i^, 

Pi^*ffl?L#i:Sa-rSo 

0«fe#^t9iA^S^^-C#So 
[0045] ra^£^-T5fif*Ji£b-C oftM?fA&a-1-So ^BJ-CfflV^KM^fi, 

1 

2 12 

o ^mmxm^^m^n^MMiM^ 0^l-<«o. 5^_ti. o^t, j^mx 
M^^Bim-t^mt^xn, M^mm^-mwrn^m^xmB^fc^M^mm 

1 2 
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[0046] yfrmm^m^X, r^»Mt#?LSCf*(f) mfi»L<te2fIiTO±<Z^cD£31 

#?LKf*(c)«l-100MS§M^?^b<, 2— 5Ofii§|3Ot5H^J;t90^b<, 2- 
20M*g|3^M^^LV\ 
^T^^(b)(DfiJ^S N _hfficDf5HJ;i9/h£v^§^ #^6TOJ^^(Dfij!S 

mvxffimik^tcwmxmmmmmLmkif) ^mm-r^m, xnm^jm^m 
»k MPc, mm, ^mm, ww^^mwr^t^x^ 
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[0047] ^mm(Du~^~mmmtemmm^ mm^m^m(c)^m-r^myt 

(Dzcfon, mmfc&w (b) tm ( a ) mi, (a) t^m^m (w t<D 

mu Gc-Msm(^^^h^y^—x^m^tc.h(D^wM^^^m),hc 
-Msmmf$?v^hy774—xftm\^fch<D&KAft^ttm) , gpc-mss 

fc^ GPC-MS&, LC-MSfe, GPC-NMR?^l^iia^ ^Jtttti^l^^ 

zb&mMfrffix^?h/^#—i/frbmfeirzzk&x~£z 0 mftMGc-Msmtu 
, m^tmm^m^, ^m-^^^^^^w^y^—x^mxjt.^ sc 

^mnm&RfovxmbtLfci®&bm^ ytm^-m^m^M-t^m^^ 
^Rjt (D^tm^m tern $m m t , m^mmumm^^mmmit^xm- 

[oo48] myt'\±mmmm^xnyt^mm^m^K^^^m^m^m(c)(Dm 
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m^Mm^MmM^mm^-mnmxmmmm, u-^f-mi^M^- 

A29(DSi^^mi^mmMn^m^^w^(mit 29 siNMR)mK^mmx^^ 0 

^4m4k&m%ftm.-rz^b&»imxfoz> 0 {t^>7h<Dm*bsim^^k*(D 
x^^tmtm^^^^fmMmx^ ^mm^mm^m^mn, m 

^m^<D^mtmm^mit^m^(D^m(D^mt^^z.t^x^ 0 

[0049] «0^cD^-if-i^iJ^fg^^MK«-^^^^tL5^^#^^**^^ 

-f*JE^-<^#^it^«, 0. OlS»%W±lOS*%WT"efc5ri:^0^uv\ r. 
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Si 
org 

ino Si org org ino Si 

[oo5o] ^mm<Dmmm^m^-h^ximmm^^i-^mt\,x^ m^mm 
<Dj&Mj?m&m^z>z.k&-v%z> 0 Mi«> mum. ^^mvm^mm^mmx 

^—MTx-xm^^^:^mmmn^x^ 0 z<Dm, mm^m^mt^ 

M-rzm&tl:2£h3b\)5Z> 0 tilt, mmmt^^y^ (FRP) M> y°7X^y?MXte 

m-^x^^tDhcD&mm-tz^b&x^&o ^yy-y^^xnm^m^&m 
ttn<v±miMmmv<nioopprn/°c£iT, m^m^moppm^cmrx^ 
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r^-r^yvMMm, &vmmm, m^mmm, ^f^w&vvj* 

[0051] /^5/^^A(D||^^#,»/jN^<-r5^ife^bT, ^E^JSr^tJPi-S^ 
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r^yK/^h^ =iu^rmmmmm, y^^mmm, ^mxnM^m^-Bm 
ttmtez&mfz>zb&~egz> 0 tut, it^m^m^mtvx^ mm^r^vm 

[oo52] f^m^nfcm^mmm^mn^tmMK^mm^:^, mmu^M^-r^ 

xnmfc7k$m, MMj±mm, m^m^mr, mm^r, #-#vt-^t\ 

^M^m-^M^Jfi, r©$E^«^!iV^®^Sr^r-t-St©^#V^fe, 200n 

«i-6r^^"e^^ o m\L\cm\^%m^ \wm^fflot£^*\ ms:(Dm^2 

[oo53] w— if— mm^m^wmmj^mw-z, *<D&m n m^it^xfrm^m^x 

if— * 7r^-w xfe^fois— -f—m^m^mmm^mm^^ 
^-mcD^m^-^-xn^n'm^m^-^-^^^xu-^-mmx^ 

^TW^ft^- >-£YAGV- if— , 77^^-^- if— ^<D}£^$|1/- if— 

fi<fcV^<£>*t?, f^jfir^^Hl/- if— lOfiSofcSSoSStt, 0. 01mm^±0. 5mm 

if-MJgcDfcse&^Jf-rsr^J;^ if— Srffiv^^J*^^-? 
>^«&&:ElfefcfM#T*#3c **H|W— if— ldlSS©S>SSSr, ifi* 

^i^-if— Tfi^y-rsr^^gii-e^^^ij^u-cv^a^^-efeSo JW*! 
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nsi — if — if — a@(d^v ^ssi-So z.<D&5ttm-?i'—'V s —mM'i-z>&&, 
m^m ^xm$>xmw£^mtte2> 0 25T:(DMm^wxmMT-&mmmn'mm 

h^v^T»^L/t20/z I^M^ i£^— if— IM^fgftfW£t«ffi^MTU 

3ofm^mmmm^jx^tcn^(Dm±^wm^fcm^^ ^x, mem<om 

[0055] ^mxte, W— if— RTti^SOTfP^^W— ^^^S^yi^a^JiS: 
JM-f 5r<^-e#§ 0 -^^W-if-«iJ$tl,5Jl^ff$«> 0. 

mti,x<D®:m$:$kfc~r^t&x%% 0 £y&&v\<^3TAmm<Dimn3o~6om. 
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[0056] ^^-^3>'jl^Mv>6I^BTMtt^^h-^— (DMtfcMtVXn, ^u>^mMM'[i. 

cn^w— -trfessBs (/Ky^^-i/^-xKy^^^-^y^^u^) , sis 
^y-^yyyyvy-^y^i/y) , sEBs^y^^y-^y^w-y/^yy^u 

— fbb^oSr^ffl-TSi^-^So 

-era, ^y^^yyy^jxra^yy^^yyy^^ 
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-yi/V/vM, hV^h^^V^M, MJ^pp^U;^ -J^h^i/V^^ v^hdrv'v' 
y^e/ynniyj/i^g, ^/^h^v^U/V^ ^/yf^yyy/l^fi, ^nn 

[0058] ^/c, ^y^#5/y°y^y»L-m, yy^ntwhyyy^yny/^y^— k 4 
y^ntvuhy^. (^y^/WN-rn^^^— h) ^y^— k yyy°ntyvhy (N-r^y 
if/wr^/if/v) ^y^— k t ry7Hr# s f-nAZ?s (-y-hy^y/i/^yryh) ^y 
K ^hy(2, 2-v ? ry/^^yy^/v-i-y^/v)t;^(y ? -by7 :: >/^)^yr 

i?^f/w^n^7i- h) m^w^y^— k ^y^°n tvvhy ^-yyyy/^y^ 
— K -Yyy°ntv^yyyyy/wy^yny/^y^— k ^j^n^jvvwf^v^ 
^V^/v^/i^y^— k yy^ntvwy^Tn^/^yyyy/^y^— b N yy 
yntyn>y (^f;^7x- h)^y^— k yyz/ntvu-yy^/vy^/^y 
k ^hvyyyutyvt^(v ? y-y^^7 T yh)^y^-h#cD^^^#ff 

[0059] ^®^@^{bb^^y°y^y^ij^^fc6vMiyy=i-Wb^^s^^^t4HJ^ 
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Stfi^ o. 05—10. ofi*%^W^bv\ 

« m ft z fry7y >y*mwmmz.^\ ^xm m -t% 0 ttmnfryrv 
^fcmmwi&, ftimmw, xm — if— &M&<nwm¥R&mz.mft-t'Z>o fry?°v 
^y*nmmmm^&^m^mzm7£fete<, m^mmm, ^y°u~m, p— 

fT5-£#W3:lX, tiP^&it^UT«50-150 o C^^bV\ 
[0060] ^^y^^J-eTOJIK^ffi^ffl-f-Stu^, ^-fey^dr^^^ 0 ^(Z), iSS^s 
200nm^TC*^^HIH^^^Sf^fif-rS^'fe> Xil^Xvf ©gx^/^ 

[0061] if— JWJ^&v^-ai, mj&Vtc\,^mi$i&^i??/^M(D^—?bl^x=ii/t°x.~ 

?—%mmi,xu—y i —mw:%m / fu rax^y-^mfi^^-r § 0 i^-if- 
mMiz.m\,^z>v—*F—i^ wM^mm^i-^M^t?h<Dxhthit^(DXo^h 

^i/-if-^YAGi^— if— , ^fo^—^—m<D^mxte^mMt:mmfo^ 

—if—, M£fto=^-^— if— , ^3X«^4f^ia^^^ft^^b/cYAG^— if 
^—^—(DmU^MXhmo ix mcDi£{#^®i&^ofc&, #^w— if — ^ 
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h»^f ; if* (^77^y/t°y n) ^y^^^^lsf ; ^ v^VKy vVf&*4 ; « (r^/ry 
MtbT«^7^-^V^5/^, ^7^T^K ^nAfi, il^nA, 
Oj^^Mfe^t^^^Jl^Si, Mg, P, Co, Ni, Y^SfK— ^L/c^O^S^ 

[0062] if— \z.£Z>mMfeMm^tfxT, -^tli^#ftTX!i^«T(u|ll 

, l/-if-»tt^rP5]±.$-fr5^t^-e#6 0 JPB©@it«, £?;£lX«:50 o C.£A_h20 
0°Ci^T<^t5H, i"9^L<^80°C^_b200°C^T^jiH, M^?^L<«100°C 
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W_h200°C^T^*5ia-CfcSo 

[0063] ^mm^m^x, u-^-^mm^m^-^^^-rmmm^ m&mz. 
&&ytJMmz.mmwtm&, Tkm^m^mytm&mi&m^&^mmx 

[0064] E*T* «P^^MM^^V>-C|ft0J-r§^ N ^^fimfe^io-CMPS^ttS 

I/-if-I^iJ«J^^^l---9 s -^ija(^:ZED-mini-1000, ^H, ZED 
*±§Sk =»fc— U^H±»L m^250Wj^^^^-f s -^«c)^fflV^Tffofc 

o fl^fcU iM (80 lines per inch Tp^WlO%) , 500 n m^dhB^^BWi, 
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V— if— BM&<D^V~ 7fil$M±<D%Xfe, ?vyj&TW/&s^*£ 
fc^it(iS*:BEMCOT M-3 N 0 mtJ&W^ttM, ) 3rJlV^T£^I& 

M^, u-if-^jftfr^R]JBiJS#, i^-if-raii:#^^«> &xm%Wo& 

o 

f^J&cDS*) xioo 

mrnvtco mmmm^^m^ m^m^mri^^^^, ^fcft:370nm 

) kmm-ft ^iM^^lA ^>L>fcK : 253nm) ©ft-C&ofc, 

[0065] (3)m,&(Dmvt 

J&MVfcMGL<D5'1b, 801pi (lines per inch) ^®^^mO%<^M§|3©M££r« 

(4) #?L«f«I^M?L«f*(D^?L^«, ¥J$*ffl?U£&tf Jfc^Mf 
#?LK#:XM?L«{*2g^fW^^^i9 N tfj^Ji^g^l50 o C, 1. 3Pai^T» 

M^bFTO ^TV^fR^U BJH (Brrett-Joyner-Halenda) ifeirV ^B?L^f?t?#f 
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(5) mmfcj&Timmw-<Dmmmm 

'Fiffim. FG31M; B^m, ^h^mtM) 1-An> £5C#H5U 950°C©sfe# 

[0066] (6) #?LIMtFi?L»S^M£fett5I?Ii 

SS(M3, SALD-2000JM; 0#H, Sf^S^mM) £rffl^Ttf o/c Q Sftc^tt 
8S*m, 0. 03 vmfab500 vm^X<Dm^&ffim<DW\&^1feXfoZ^t&, 



s&ytmtmmj&mnttmti. Bm^mmmm, bsh^j; b^h, Mmim±m 

)MV \ 20 o Cl:7|iJSb/c o 
(8)f-/^IM 
7^— JgltUWi, J?^2. 8mm(D^JSlJ£W^lJ^^Sb, JIS-K6264^f^ 

, ^m^fiii^iooonitu nm&vmmA&fflmistio &mn<Dmffiz. 31. 

[0067] (9) |g® «^ffi»J^ 

63. 5mm^ N MfiW: 200gT&<9, ^Sr§|o^5^^f;il50mm/#£Ufc 0 3^ 
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^#fi©^^g§rFd^ufc 0 mmmm&mMu ^i^^(D^mmtvxm^ 

£r#5r^T?£3 0 ^ 4 £rM;iT^i y^cD«^ 

[0068] (10)ifc¥^#^*«J5£ 

f 1 (a) , St;ti^i{M (c) (Dt^^^ift, ^VWt^n^h^^ 

&(GPC&;)£ffl^-c > ^*I££n^* 0 y;^i^Tl^LT^/c 0 SlGPCgf 

( B ^H, *±®U Mis HLC-8020) ^^y^^W^±A^79A (MI : TSKgel 

GMHXL; Bffl, *fc£9 3rJlV\ ^h^tKn^WTHF) ^®MLT»Uc 

imm%(DTHFm^^mmu ^asio^i^l^ 0 ^ta^tvxa, mm (a.) 
^mL-xi-tm^mumm^mmu ; e^—ytt\.x254nm(D^m^^c 0 &tt 

xmmmxm^^mm(a),Rxi^m^mit^(c)^ Gpcm&m^^x^ 

fc^^M(Mw/Mn)^l. lXVA^^hOXfr-ofctclt), GPCmXJkfcf'^t^- 

&}5r^mMn&nmv± 0 ^m^miwn, GPcm&m^xj&&tz.g>&mm(M 

w/Mn)^l. l£K>4^^<DXfo^fcfc&, ^^M#R|^-<y M'fe (NMR^) & 

m^xmmvtcft^mm*bft^-m&ft%isfc 0 

[0069] (ll)fi^4WtfrfaK<Z*D$!JS 

Rife) £fflV^T#^#£5£^Ufc#>fc 0 
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^.±.m^lEm(^m. KR#M, M§rFlexiplooferlOOj)£JiV\ M_L^fufEEP 

^mm^-mK^^mm-r^m^h, o. osm.mm\K^mm^m)x 

(13) R]JffilJS*t(^ fetLttl^ ^ 

l(?c)t«ill±l, jS^r^^RM^»o.30.0j)(D, glim 

-TSo M*W-if-I^iJJ^ItStt, r©fi^4mm^±20mmJ^T-efe5o 
[0070] (14)@f£ 29 SiNMR$[J5£ 

@#: 29 SiNMR$iJ)£«:, BrukerttM, j&£g rDSX400j fcffll >T^Jtbfc 0 111 
: 29 Si, HTO^m:79. 4887MHz, ^HJIfc: 540HK ^V^l : 6 /x #^>H# 
|ig:480g>, MAS (v^^^E^IS) : 3500Hz, ^v^T^JV^£^yif : 
5000Hz N /^l^/n^^hpdeclyMV^— 7**y/JI^, if^Vl^ff^ : 7m 

T&MfcU #^ft^cl^(Dfc 0 — ^£r-22ppmtb/c 0 

*f«^#fl:U/cu— if— ^JPPJSiJS#MKS>t2r, t—P—xmt^, 500°C<Z> 

T/isxvmwtt &m&u i2oo°cxmm^^r/u^vmmmxmm^thtc 

m, jS^riRIS/ / APj)^ffiV>-CPJ^fto7h 0 ^iJ^Mfi, 251. 612nm-Cfcofc 
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0 •v-i'-7 , /\'<D5&%Mm&, wrh^xmMi,xh^tc^mmtitm-r^tiz^, ^ 

[0071] (16)f&5H¥GC/MStB!lJ£ 

GC/ZMSrliJ^tt, T^^f^/n^lil, ^#rHP5973jMV^TllJfeU7t 

(18) ASKER-CSH Jt CD fflrj 

^fSSrftS^yv'ayl©!^, ASKER-C«g^^!|^-f S^^W^bV\ AS 

-CMj)^fflV^r^Jfebr^ 0 ASKER-C^^cDffiirET, SlJ^15#^(Dffi^ffl 

Efd 0 

(19) ^X{i;c7)y|iJ^ 

H-1001DPj)^MV^-CSiJ^E7Co l)tttW»^lrJ?^lmm(cMLfc 0 20 

C7)±#^^T, ±#CD^^^^iS7fettTO«J*b^5K-fI^^PET^7^ 

[0072] (»jl) 

?Mtt\ J*#$l> ^^Mr«?r{)i^clLcoir/^^V^7^^, Mit^m^ 
#MtfV%— 7$*—hi?*—^Xh% s S^TPCDL L4672J (W*U^Sl990 
, OHfffi56. 4)447. 24g^MJ W^vWy^T^— h30. 83g^P^l N 80°C^P^T 
}^3^^S^^^Tfcm> 2-^^n^^Wy^-M4. 83g£»E, 
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frtdo^-mm 20) t&53sw^ifi i oooo ©^ii (a i ) ^M^bfc 0 r ©sum 

ftMtf})**- bv^— /l^fcS, ^irpCDL L4672J (W^J^fil990 
, OHfffi56. 4)447. 24%kYVU^MV^T-}-—h3Q. 83g^Bxi, 80°Ct;dJPS.T 
{^3^^^^^^^, b7. 42g£«JRU H 

20°CTrtt7KI^-efei9, ^^Pi^irliL, i^^^m^Xh7U(D^^m 

[0073] (3K3tM3) 

QM^DThy^Ul/sfy^— /KiW^^ml830, OHffi61. 3)500gthy^^ 
vM'yv'T^— h52. 40g^Px., 60 o Ci^P^T(-^3B#p H ^^^-^/c#, 2-fcKn 

^rvc/ntv^yyyy^— b6. 2g^^y^nt:v^y=i— /j^eyy^yyw— h (Mn4oo 
)7. 9gSr»b, m^mmBim^fc^ ^/—^^ogmttxm^mmRfc 

o 

m£tf\ ^^Mr^^l^ciLcDir^^y^y^n^^ y^M«^± 

S^y^^yi-;^-— /v-e&s, ^ry^^/Ky^-— yvP3oioj (#:¥^^fi3i6 

0, OHfffi35. 5)400g^hy^^v ; ^y-yr^— M9. 13g^P^ N 80°C^P^T^ 
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[0074] 

20°C^*5V ^T^W— (Dmm (a) ^LT, M3^Ml^^3l?^Mb^MI (al) 

=»—^>f/KS^rKF-410j, JSJf^:l. 480, ffife^P^^^f-A: 7890^:700^2 
ootfWSr^U tr—^®3BSW:fi, 4. 2: l-Cfco^T?, #M¥*&fc<fc!96510£L 
fc 0 20 C C^T^^),^7/^V— /l^ttvU^— ^^(^«rKF-160ASj, ©$T 
45:1. 420, i&:TO^*:750, 20°C^Tm#t) , ^^->y=t— -y 

^>v7*.~)V*/y^— ^^(^rsH5ioj, ©#r^:i. soo, 

^/U^V/^^V=t—>3-4/U$:m^fcmMMl, 2, 3, 6, 25% 

4X1^ 50%"e&t), Mfc, ^f^7x^/^!Jn-y^Srffl^f-iIfM5-eii, 9 
0%-Cfeofc 0 

[0075] ^ «^ ?L «f* (f ) ^l-c, t±^^7f^ft^ai, ^unmm^y 

V%X3bZ, ^r-y-^n^^TC-1504j (J^TB§UCC-1504, f£TOfe^4. 
5 M m, it*ffi^520mVg, ¥#J£B?L#1 2nm, ^BTL^Sfl. 5ml/g, #jf&«*2 
. 5m*%> Kifc*290ml/l00gK ^ r-y-^y->T450j (J^TH§bTCH-450, 
%e£j®ftL^&8. 0/zm, itimfl300mVg, ¥^IB?L@1 7nm, ^0?L^1. 25 
ml/g, ft«f5. 011%, 5SffiS200ml/ / 100g) N |SMr^y^T470j (J£* 
TB&LTC-470, ^3£J£ftB^14. 1 ^ m, tfc^®^300mVg> ¥^*0?L@17n 
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m, iBMfl. 25ml/g, ftlit5. OfiS%, »S:180ml/100g) SrffiV 
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